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Abstract— A compact printed Y-shape ultra-wideband(UWB) antenna with multiple band-notched characteristics is
presented. The proposed antenna, with compact size of 30x32.5x1.6 mm?, yields an impedance bandwidth of 2.5-11 GHz
for VSWR < 2, except the notched bands. By removing two C-shaped slots in the radiating patch, and one U-shaped slot in
the microstrip line, triple band-notched properties in the WiMAX/WLAN/X-band satellite bands are achieved. A
prototype of the UWB antenna with multiple notched bands is fabricated and the measured results of the antenna are
compared with the simulated results. The proposed antenna exhibits nearly omni-directional radiation pattern and a stable
gain over the entire impedance bandwidth except for the three notched bands.
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I. INTRODUCTION

In last decades, the ultrawideband (UWB) technology is
developed widely and rapidly. it become very popular in
high speed short range communication systems., for
broadband and ultrawideband (UWB) applications, patch
antennas are an attractive candidate due to their light
weight, low cost, wide bandwidth, compact size, and ease
of fabrication..... However, with such a wide bandwidth,
UWB antenna would have interference with some of the
existing communication system for instance, WiMax
(wireless interoperatibility for microwave access) for at 3.3
- 3.7 GHz, WLAN (wireless local area network)
IEEE 802.11a operating at 5.15 - 5.85 GHz and X band
satellite communication operating at 7.25 GHz - 8.395
GHz. It is essential to design an antenna which is not only
compact and planar but also has Multiple Band Rejection
Function to protect the UWB based applications from
possible interference from existing narrow band services
To overcome problems caused by this interference, several
designs of UWB antennas with single or multiple notch
functions have been proposed in recent literature
Reviewing the literature shows that there are few ways for
to achieve band-notched characteristics. The most popular
approach is cutting different shaped slots from the
radiating patch, from the ground plane, or from the feed
line, that is, U-shaped slot , a Hilbert-curve shaped slot ,
cutting a wide line , T-shaped slot, defected ground
structure (DGS) , semicircular slot , a bent slot or C-shaped
slot , split ring in the ground plane , and slot line in the
feed line Another way consists of loading diverse parasitic
elements on the antenna, such as parasitic elements rear or
near the radiating element , and near the feed line [2-26]

above techniques can achieve band notch characteristics,
but some of the notched band structures are complex and
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difficult to design. In the designing of multiple band notch
antenna, it is difficult to adjust and to control the frequency
centre of the notch bands in a limited space. Moreover,
strong couplings between the band-notched characteristics
designs for adjacent frequencies are the complication in
achieving efficient band rejection of UWB antenna.

In this paper, we propose a simple and compact microstrip
line fed planar UWB antenna with triple band-notched
characteristics in 3.5 GHz(3-4 GHz) ,5.5 GHz(5-6 GHz)
and 75 GHz (7-8 GHz),The triple band-notched
characteristic in the proposed antenna can be achieved by
removing two C-shaped slots from radiator and U-shaped
slot from microstrip line. The radiating patch is having a
Y-shape structure.

It has been observed that by adjusting the total length of
the C- shaped and U-shaped slot to be approximately half
wavelength (A)of the required notch frequency, a
destructive interference takes place making the antenna
non-radiating at that notch frequency.

The tuning of the central notch frequency can be done by
adjusting .The total length of each slot can be calculated
by (1), at which the slots resonate at the corresponding
band notching frequency, and its total length is equal to a
half wavelength as follows.

. 1)

L =
total
2fnotch v Eeff

Where o = er+1 )

Liotay denotes the total length of the corresponding
slot; g IS the effective dielectric constant of the
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substrate; and C is the speed of light in free space.

The optimization of the design and the subsequent
simulation is done by COMSOL Multiphysics software.
The proposed antenna provides bandwidth of 3.1-10.6
GHz with VSWR < 2, except the bandwidths of 3-4 GHz
for WiMAX system, 5-6 GHz for WLAN system and 7-
8GHz for X-band satellite communication band.The
designed antenna with optimal dimensions was fabricated
and tested .

I1. ANTENNA GEOMETRY

The geometry of the proposed antenna is shown in Fig. 1,
The antenna has a compact geometry of 30 x 32.5 mm?
With FR4 substrate of thickness 1.6 mm and dielectric
constant €. =4.4, The antenna is fed through a 50Q
microstrip line. The partial rectangular ground plane
having a rectangular cut just beneath the microstrip feed
line on the other side of the FR4 substrate ground plane to
achieve wide impedance bandwidth.
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Figure 1.The design geometry of proposed initial monopole UWB
antenna. (a) front view. (b)back view

Fig .2 shows layouts of proposed UWB antenna with three
band-notched slots. The triple band-notched properties are
observed with three band-notched elements such as slot a,
slot b, slot ¢, at 3.5,5.5, and 7.5, GHz, respectively. To
ensure least mutual coupling, the dimension and position
of triple band notched elements have been optimized in our
proposed design. However, each band-notched element has
been tuned independently.
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Figure 2 (a) Layout of proposed UWB antenna with three
band-notched (b) Layout of the slots with its parameters
Dimensions of the proposed UWB antenna with optimized
parameters of antenna geometry in Fig.1 and slots shown

© 2017, IISRNSC All Rights Reserved

Vol.5(2) May 2017, E-ISSN: 2321-3256

in Fig.2. (b). are as follows SA1=2.7 mm, SA2=3.5mm,
SA3=16.15mm, SA;=0.4mm, SB1=2mm, SB2=7.6mm,
SB+=0.5mm, SCl1=2mm, SC2=2.1mm, SC3=7.1mm,
SC+=0.7mm

IHHLSIMULATION RESULTS AND DISCUSSION

1.VSWR

Fig. 3 shows the simulated VSWR of reference antenna
without any slot. The simulated response indicates a wide
impedance bandwidth from 3 GHz to 11 GHz for
VSWR<2.The wide impedance bandwidth can be
attributed to optimized value of gap between the radiator
and the ground plane.

| == Reference Antenna |

0 T T T T T T T T T T T T T T T T
2533544555566577.58859951010.511

Frequency(GHz)
Figure 3 Simulated VSWR of antenna without slots

Fig. 4 shows the evolution of design of proposed UWB
antenna from initial antenna. The slots for band notched
characteristics are introduced individually and analyzed in
terms of VSWR for each slot. The antennas labeled as a, b
and c¢ have been designed to notch frequency bands
centered at 3.5, 5.5 and 7.5 GHz.

Figure 4 Geometry of UWB antenna having individual slots on
radiating patch and microstrip line

The simulated VSWR of antenna having individual slots is
shown in Fig. 5. It is noted that antennas a, b and c are able
to notch frequency bands individually centered at 3.5 GHz,
5.5 GHz and 7.5 GHz, respectively. The location of each
slot is different on the radiator patch so they do not
interfere with notched bands created by other slots.
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plane has large surface current flowing through it which

128 makes the antenna to be non-responsive at that frequency.
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Figure 5 Simulated VSWR of UWB antennas a, b, and c.

After simulating the individual band notched function, the
three slots are then incorporated in a single antenna.

The three stop bands have been generated by using two C-
shaped slot in the radiator patch a U-shaped slot in the
microstrip feed line. Each slot is able to notch the
frequency band depends upon the length, width and gap of
the slot.

Simulated VSWR of designed antenna is shown in Fig. 6.
The acceptable VSWR should be <2 except three notch
band. First notch band was created between frequencies of
3GHz to4 GHz by slot a with center frequency of 3.5GHz.
Second notch band was created between frequencies of 5
GHz to 6 GHz by slot b with center frequency of 5.5 GHz.
And third notch band is obtained between frequencies of
7 GHz to 8GHz by slot ¢ with center frequency of 7.5
GHz, which can eliminate the interference with WiMAX,
WLAN and X-band system.
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Figure 6 Simulated VSWR of proposed UWB antenna

2 .CURRENT DISTRIBUTION

Fig.7. shows analysis of the band notched characteristics
with surface current distribution at notched frequency of
3.5, 5.5 and 7.5 GHz, the three slots have considerable
current concentration around the slots which acts as
resonators. The current in radiator patch is quite small and
hence, it does not radiate. At the same time, the ground
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Figure 7 Simulated surface current distribution of proposed
antenna at three notch frequencies (a) 3.5 (b) 5.5 and (c)
7.5GHz

3.RADIATION PATTERN

The simulated normalized far-field radiation patterns of
antenna are shown in Fig 8. It is seen that the antenna
shows a nearly omnidirectional radiation pattern in the H-
plane shows that the antenna is able to retain its omni-
directional behavior at lower frequencies while there is
little variation at higher frequencies to simulated response.
The E-plane radiation pattern is bi-directional in nature at
lower frequencies, the radiation pattern at higher
frequencies deteriorates because the equivalent radiating
area changes with frequency over UWB

Far Field: Far-feld norm (Vjm)
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(a) (b)
Figure 8 simulated radiation pattern in(a) E-plane
(b) H- plane

VI. HARDWARE IMPLEMENTATION AND
EXPERIMENTAL RESULTS

A compact planner UWB antenna with multiple band
rejection function is fabricated and tested using Agilent
Technologies FieldFox Microwave Analyzer (N991GA-
14GHz). The top view and bottom view of fabricated
antenna is shown in Figure. 9. The return loss Sy
characteristics of the fabricated antenna is shown in the
Figure. 10.

The Figure 11 shows
Antenna.

The measured impedance of an antenna is close to a 50Q
as shown in Figure 12.

measured VSWR of proposed
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Figure 9.(A)Front view(b)Back view of proposed fabricated
antenna
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Figure 10 Measured Si; of proposed antenna
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Figure. 12. Measured impedance of proposed antenna

The measured results appear to be slightly differ from the
simulated results. This may be attributed to fabrication
issues such as bumps caused by the solder, slight curvature
of substrate due to its flexible nature, influence of feeding
cable and the minor changes in the air gap height. It can be
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seen that reasonable agreement has been achieved between
the simulated and measured results.

V. CONCLUSION

In this work, a UWB antenna, with multiple band rejection,
has been successfully implemented and investigated. The
notched-bands can be easily tuned to the desirable
frequency location by controlling the parameters of the
notch. The proposed antenna covers the frequency range
for the UWB systems, between 3 GHz and 11.0GHz, with
a rejection band around WiMAX, WLAN, and X-Band
services. The introduced notches are blocking undesired
narrow band radio signals appeared in UWB band. The
proposed planar monopole antenna is very useful for
modern UWB wireless communication systems.
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